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1968.-The osmolality of the cytoplasm and contractile vacuole of the giant amoeba Chaos chaos was determined by micropuncture. Sodium and potassium concentrations of the cytoplasm and contractile vacuole were similarly obtained. Single contractile vacuoles were isolated. It was determined that the vacuole grows in size while maintaining a constant hypotonicity of its fluid relative to the cytoplasm. An hypothesis of the formation and function of the contractile vacuole is put forth.
Chaos chaos; salt and water regulation in Protozoa; Protozoa; osmoregulation T HE CONTRACTILE VACUOLE of various Protozoa has been thought for 85 years to have an osmoregulatory function (7). It is present in all fresh-water Protozoa, a few Porifera and algalzoospores, and occasionally occurs in parasitic and marine forms. Vacuole formation can be induced in Xoctiluca by reducing the tonicity of the external bathing media (4).
Most of the studies on this organelle have, of necessity, been indirect.
For extensive reviews the reader is referred to Weatherby (22) The values in the last experiment in Table 3 were those obtained after determination of osmolalities on the same sample. The last two columns in Table 3 . This proposal is contrary to the observation that the intravacuolar osmolality is relatively constant and unrelated to vacuolar size. The proposal does not account for increasing volume with time in a hyposmotic fashion. It is our view that the data may be explained if one assumes that the fluid en tcring the vacuole as it grows in size is hypotonic. This could be accomplished by fusion of the minute vesicles which surround the vacuole if these were hypotonic to cytoplasm prior to fusion. In essence it is suggested that vesicles i ni tially isosmotic with lose solute in excess of water a .nd only when h cytoplasm .ypotonicity is achieved fuse to form "adult" contractile vacuoles. Vacuole growth by vesicular coalescence has been suggested before (5, 6, 8, 10, 18, 19) Bruce and Marshall (2) have obtained a value of about -90 mv across the cell membrane which requires a potential difference of about +40 mv to be present between the vacuole and the cytoplasm.
Regardless of the correct values, the membrane must clearly be rendered effectively impermeable to Na and/or K by sorne sort of an active ion "pump" to account for the observed ion distribution.
In view of the above findings, it would appear that the most likely mechanism of formation and growth of the contractile vacuole is as follows: The vesicle forms isotonically with the cytoplasm. It then pumps Na in and K out in such a manner that the net K extrusion is in excess of Na accumulation.
The membrane is relatively impermeable to water a nd the result is the formation of a vesicle hypotonic to its environment with [Na];, > [Na'joUt and [K]in < [KloUt. The hypotonic vesicles then fuse to form the contractile vacuole.
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